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Effects on Reliability 
The outcome of the economic analysis showed that reliability effects would be 
greatest in 2015 because of projected load growth, and would be most 
concentrated in the San Diego, Los Angeles Basin, Big Creek/Ventura and 
Greater Bay Area LRAs.  Therefore the reliability modeling focused on the 
effects in 2015 in these four areas.  The reliability analysis identified 
transmission line segment overloads that would occur under the various scenarios 
and contingencies analyzed, as shown in the scenarios matrix provided for this 
modeling effort.  Mitigation for those overloads was assumed to be the most cost-
effective option for each overload, usually constructing transmission projects 
and/or in-area generation.  The results of the reliability modeling runs are 
reported in a scorecard format and all overloads and proposed mitigation 
documented in Table 4-3. 

Table 4-3.  Reliability Modeling Results 

Estimated Line Costs ( in millions) 
In California 

Improvements 
Outside 

CA TOTAL 

$277.9    

Transmission Devices    

Cap Bank $26.3 $9.6 $35.9 

SVC or Sync Cond @ $10K/MVAR $53 $19 $71.7 

Sync Cond ($10-$40) @$40/kvar $210 $76 $286.9 

STATCOM @ $55/KVAR $289 $105 $394.5 

DVAR ($80-$100/kvar) $526 $191 $717.2 

Range of estimate costs for transmission improvements $313.8   

 $349.6   

 $564.8   

 $672.4   

 $995.1   
 

The results of the economic analysis showed that Cases 2 and 4 resulted in the 
greatest threats to electric reliability, which is why Global’s reliability modeling 
focused on these two extreme scenarios, in which all OTC plants are assumed to 
retire (except the nuclear units in Case 2).76  The reliability modeling essentially 
pushed all the variables to the limit: maximum peak load in all service areas 
occurring at once, maximum generating capacity at its lowest due to highest 
assumed ambient temperatures, and one important generating unit and/or 
important transmission line operating that day tripped off-line unexpectedly.   

                                                      
76 Cases 1 and 3, in which retired OTC capacity is replaced by in-area generation, showed no reliability impact because these two cases because 
the replacements are assumed to be capable of providing the same service as the retired unit and would be connected to the same point in the grid, 
making these two cases functionally equivalent to the Base Case. 
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The modeling effort in general considered the costs of replacing the retired OTC 
generation with both transmission upgrades and new power plant construction.  
Because so many of the OTC units currently run at very low power levels, yet are 
needed at maximum capacity for about 100 hours per year, new plant 
construction was clearly the more expensive option in almost all cases.  Table 4-
4 shows the new generating capacity that would be required in the cases of all 
OTC plants retiring.  In the extremely unlikely event that all OTC plants would 
immediately retire following enactment of the new OTC rules, and that new 
plants of equal size would be constructed to replace the retired units even though 
most of the new units would run only a few weeks per year, costs would be very 
high.   

Table 4-4.  Replacement Capacity (MW) Needed in Case 1 and Case 3 

 2009 2012 2015 

North CA    

Case 1 4500 4570 4530 

Case 3 6700 6820 6780 

South CA    

Case 1 8820 10505 10480 

Case 3 8820 12745 12730 

CA Total     

Case 1 13320 15075 15010 

Case 3 15520 19565 19510 

Note: SONGS NPDES permits expires in 2011 
 

For example, in the most extreme case, where all OTC plants retire in 2009 
including the nuclear plants, the state would need 15,520 MW of new generation 
or an equal amount of peak load-reduction programs to replace the lost OTC 
capacity.  Because of the short time frame, the only replacement generation even 
remotely feasible would be combustion turbines, especially portable, aero-
derivative, trailer-mounted turbines,77 which can be sited, connected and started 
up relatively quickly.  Those types of turbines range generally from about 20 
MW up to 100 MW, meaning that 150 to 800 new turbines would need to be 
sited and connected in an extremely short period, though emergency conservation 
efforts could likely reduce that number considerably.  This would require nothing 
short of a major “war-time” mobilization effort, including strict and severe 
conservation programs and efforts beyond extreme to even find and procure that 
many turbines worldwide. 

                                                      
77 These refer to a relatively new type of turbine based on those used in the commercial aircraft sector, which can be mounted on a frame capable 
of being towed by truck,  These units often consist of one turbine unit and a separate trailer-mounted control unit.  During the power crisis of 
2001, the CEC enacted an emergency siting program to permit such units in as little as 3 weeks. 
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If OTC plants were all retired in 2012, and only replacement generation 
considered as an option, as much as 19,569 MW78 of new capacity or 
conservation would be needed.  This is the equivalent of 20 very large (1,000 
MW) gas-fired combined-cycle plants, costing upwards of $11 billion.  But 
building such plants would make absolutely no sense, since many of them would 
run for only a few weeks per year.  Thus, transmission upgrades are clearly the 
lower cost option for resolving the transmission line overloads that would occur 
following mass OTC plant retirement.  For this reason, and because the reliability 
modeling focuses solely on finding the least-cost mitigation to reliability impacts, 
in every case the least-cost mitigation options turned out to be transmission 
system upgrades.  

The modeling showed that even if all OTC plants retire in the state, including the 
nuclear units, the resultant need for new transmission infrastructure to 
compensate for the lost capacity is relatively modest.  Assuming the nuclear units 
do retrofit their cooling systems, but all other OTC units retire, the need for new 
infrastructure would be even less.  As shown below in Table 4-5, Case 2 (all 
OTC units retired except the nuclear units) would result in the need to upgrade 
142 miles of existing transmission line, plus make other related component 
upgrades such as new transformers where needed, for a total cost of $135.1 
million.  The more severe scenario of Case 4 (all OTC units retiring including the 
nuclear units), showed that costs could range from about $314 million to as much 
as $995 million, depending upon the type of transmission projects employed to 
compensate for any retirements.  These projects include the $135.1 million from 
the non-nukes scenario, plus considerable extra costs both inside and outside 
California to make needed upgrades for importing power to replace the lost 
nuclear generation.  The costs of upgrades associated with all other scenarios 
analyzed are considerably less than $135 million.   

These numbers give credence to the conclusion of this study (discussed in detail 
in Chapter 5): the enactment of the Board’s pending policy concerning use of 
OTC is not likely to create impacts to electric system reliability, or significant 
cumulative air quality impacts to the environment, providing the industry is given 
sufficient time to account for any retirements that may occur.  However, this 
modeling effort was very limited in scope, allowing essentially only a snapshot 
of a range of possibilities (from worst case to more realistic scenarios) that could 
occur following enactment of the Board’s planned policy.  Ideally, a 
comprehensive modeling effort of the retirement of every OTC unit, individually 
and in combination with all other OTC units, would likely reveal further details 
concerning potential costs and impacts.  Such a comprehensive effort would 
require thousands of reliability modeling runs, compared to the handful that were 
feasible for this study.  Fortunately, the CAISO is currently conducting such a 
study, as discussed further below. 

                                                      
78 The needed capacity jumps considerably between 2009 and 2012 because of load growth. 



Table 4-5.  Transmission Upgrade Costs

From Bus Number Name
To Bus 
Number Name Ckt Length Voltage (KV)

Cost($ 
million/mile)

Total Cost 
($million) Length

Bus 
Number Bus Name

San Diego
22664 POMERADO 22668 POWAY 1 2.5 69 0.29 0.725
22844 TALEGA 24131 S.ONOFRE 1 6.9 230 0.65 4.485
22844 TALEGA 24131 S.ONOFRE 2 6.8 230 0.65 4.42

LA Basin
24016 BARRE 24154 VILLA PK 1 9.2 230 0.65 5.98
24016 BARRE 25201 LEWIS 1 5.5 230 0.65 3.575
24137 SERRANO 24154 VILLA PK 2 3.3 230 0.65 2.145
24137 SERRANO 24192 SERRASTR 1 1 230 0.65 0.65
24137 SERRANO 24194 SERRASTR 2 1 230 0.65 0.65
24138 SERRANO 24192 SERRASTR 1 - 500/230 13 13
24138 SERRANO 24194 SERRASTR 2 - 500/230 13 13
24156 VINCENT 24221 VINCESTR 1 - 500/230 13 13
24114 PARDEE 24217 WARNETAP 1 22 230 0.65 14.3
24115 PASTORIA 24217 WARNETAP 1 20 230 0.65 13
24411 DEL SUR 24477 TAP 50 1 0 69 0.29 2.755 9.5 24418 LANCSTR*
24421 OASIS SC 24442 TAP 68 1 0 69 0.29 2.03 7 24418 LANCSTR**

Bay Area
30810 GREGG 30820 HELMS PP 1 62 230 0.65 40.3
30526 PITSBG D 30528 DEC PTSG 1 0.85 230 0.65 0.5525
30526 PITSBG D 30528 DEC PTSG 2 0.85 230 0.65 0.5525
TOTAL 141.9 135.12

Legend:
Reference from WECC transmission case
Global Energy Estimate
SSG-WI 2005 Transmission Planning Program 2015 Reference Case Key Assumptions Matrix

*In Column 18, DEL SUR (24411) is connected to LANCSTR (24418) through TAP 50 (24477). Global Energy estimated the distance from DEL SUR to LANCSTR as TAP 50 
substation could not be found. 
**In Column 19, OASIS SC (24421) is connected to LANCSTR (24418) through TAP 68 (24442). Global Energy estimated the distance from OASIS SC to LANCSTR as TAP 68 
substation could not be found. 
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Other Studies 

California Energy Commission Scenarios Project 
The results of the modeling effort for this study would seem to be considerably 
different than that of a very similar study called the “Scenarios Project” 
conducted by the Staff of the California Energy Commission, a part of which 
examined the retirement of aging power plants in Southern California Edison 
(SCE) territory.  That portion of the CEC study was commissioned to examine 
the potential effects of a recommendation adopted first in the CEC’s 2005 
Integrated Energy Policy Report (IEPR), and repeated in the 2007 IEPR, that “the 
CPUC should require that IOUs procure enough capacity from long-term 
contracts to allow for the orderly retirement or repowering of aging plants by 
2012.”79   

The CEC modeling effort started with the assumption in its base case that aging 
power plants would retire at 55 years old.  A few plants reached this benchmark 
before 2012, while most were between 2012 and 2020, and a few came after 
2020.  Because the aging portion of the OTC fleet already runs at very low power 
levels, the CEC noted that “the continuation of aging power plants in the resource 
mix beyond 2012 contributes little to the projections of overall fuel use and GHG 
emissions from California power plants.”  But, “[b]ecause it is uncertain whether, 
or how these aging power plants will be retired and their capacity replaced, the 
scenario project undertook an additional analyses of this topic.” 

As discussed above, the CEC Staff’s modeling effort used identical models and 
nearly identical assumptions as used in this study, including assumptions on how 
any retired generation would be replaced.80  The CEC Staff’s scenario assumed 
that 4,140 MW of aging capacity in SCE’s territory would retire in 2012 and be 
replaced from resources either located in or deliverable to the east side of SCE’s 
service territory.  Total aging plant capacity in SCE territory is about 6,650 MW.  
The CEC study stated that 4,140 MW was chosen as the maximum amount of 
OTC capacity that could be retired and not replaced locally, providing certain 
transmission system upgrades are completed.   

This marks a key difference in the modeling efforts for the CEC Staff Scenarios 
report and this study.  In effect, CEC Staff concluded that replacing the 
additional 2,250 MW of lost generation with out-of area generation would be 
infeasible because the needed infrastructure would be prohibitive, both because 
of expense and because of time, the latter referring to the time needed to 
construct the identified major infrastructure in the time frame allowed.   

The CEC approach assumed that none of the aging plants would be repowered, 
but instead would be replaced either by new power plants built on the eastern 
edge of SCE’s territory, or by power imports delivered to the eastern edge.  This 

                                                      
79 This policy would not affect municipal utility sales or purchases from aging plants. 
80 One difference is that in the Scenarios report Global Energy Decisions conducted the economic modeling, and Navigant Consulting conducted 
the reliability modeling, while Global conducted both the economic and reliability modeling for this Electric Reliability report. 
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assumption was widely criticized by one commissioner who felt strongly that 
many of the current coastal OTC plants could and should be repowered.81   

To assess the potential combined affects of aging plant retirements with 
enactment of other state policies, the CEC effort included many “what-if” 
scenarios that examined the potential reliability effects of aging plant retirements 
under three different sets of assumptions: (1) one in which current energy 
efficiency and renewables policies are fully enacted, (2) another assuming these 
policies are enacted plus considerably more savings from additional energy 
efficiency measures, and (3) a third in which current policy goals are met plus a 
considerably larger amount of renewables are built.  All three cases assumed that 
planned transmission upgrades would be completed as scheduled.  

The CEC analysis identified transmission system overloads and methods to 
resolve the overloads through transmission upgrades.  Under Case 1, the CEC 
study concluded that even if all 6,650 MW of aging plant capacity in the SCE 
territory was retired, the impact to reliability could be mitigated with sufficient 
new capacity (about 8,000 MW82) built or delivered to the eastern edge of SCE’s 
system, combined with substantial upgrades to SCE’s internal transmission 
system. Timing, however, was cited as a key factor in maintaining reliability. 
“Due to the costs and lead time required to plan, permit, and develop both the 
required replacement capacity and … transmission upgrades, retirement of large 
amounts of the Aged Plant generation in the SCE area by 2012 would be 
difficult.  However a phased retirement plan could likely be developed that 
would allow sufficient lead time for the development of both the required 
generation and transmission projects.”   

The predicted impacts to reliability were substantially less in CEC Staff’s Cases 
2 and 3, in which the industry either enacts conservation and efficiency measures 
well beyond current goals or installs renewable energy generating facilities that 
far exceed current goals.  Under both cases, the CEC study found that the impacts 
to reliability of retired aging OTC plants within the SCE territory would be 
somewhat less in 2012, and substantially less in 2016 as new programs achieve 
their greatest potential. 

Overall, the results of the CEC Staff study “indicate that significant transmission 
upgrades would be required to replace Aged Plants located on the western side of 
the SCE service area with replacement capacity on the eastern side of the service 
area, and that there are differences in associated transmission upgrades 
depending upon the resource build-out strategy….  Power plant development and 
transmission line upgrades can involve extensive planning and licensing 
processes with long and uncertain lead-times and results. Therefore, this study 
suggests that close coordination is needed among the pertinent parties with 
respect to power plant retirement, the planning and development of replacement 

                                                      
81 Statement of Cmmr. John Geesman, August 16 CEC Workshop Transcript, Pg. 235.  Because of this criticism, plus the other incentives 
favoring repowerings mentioned above, this study included a scenario in which several plants were assumed to repower. 
82 The CEC study predicted that as little as 7,200 MW would need to be built to replace retired aging plant capacity, depending on where in 
SCE’s system the new facilities interconnected. Without aging plant retirements, the CEC study predicted that 3,800 MW of new generating 
capacity would be needed in SCE territory just to meet load growth. 
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resources, and the planning and development of the required transmission line 
upgrades.”83   

The Differing Results of This Study and the CEC Staff 
Scenarios Report 

Compared to this study, the CEC Staff Scenarios report in general found a greater 
need for new infrastructure, and thus greater costs and environmental impacts 
associated with plant construction, compared to the OPC/WRCB Electric 
Reliability Report.  There are two main reasons for this: the subset of generating 
units examined and the year examined. 

The Scenarios report examined aging power plants in the state, those at or near 
50 years of age, located within the service territory of Southern California Edison 
in the greater Los Angeles Area.  These included an inland plant that does not use 
OTC, which has a greater effect than might seem intuitive because it plays a key 
role in alleviating the congestion found in the eastern edge of SCE’s territory, 
where imports come in.  Another key difference was that “to stress the system for 
contingency studies” the Scenarios report also assumed one unit at the San 
Onofre plant was out of service.  The Scenarios report chose 2012 for the 
reliability study time frame because that was the date by which the Energy 
Commission was recommending the “orderly retirement” of aging plants.   

This study, on the other hand, examines only the retirement of OTC plants, 
including scenarios where all OTC plants except the nuclear units retire, all OTC 
plants retire, all OTC plants convert to wet cooling, etc.  Though there is 
considerable overlap of the two studies, and both could be described as 
“snapshots” of the future, the Scenarios report is more of a close-up of a portion 
of the state in 2012, while this study examines the “big picture” of the whole 
state in 2015. 

The main difference between the two, however, likely comes from the fact athat 
this study has been updated with the latest filings at the WECC from utilities and 
generators all across the western half of North America.  These filings show that 
by 2015, sufficient excess generation would be available in the WECC region to 
compensate for the retirement of all OTC units in 2015, and that the transmission 
system will have been considerably upgraded by then.  The only unknown, then, 
would be whether sufficient transmission system infrastructure would exist to 
deliver power from that excess capacity to the key LRAs of the state. 

The Scenarios report concluded that building the needed transmission 
infrastructure by 2012 to ensure reliability in SCE territory would effectively be 
infeasible because of cost and time constraints.  This study concludes that, 
because so much new infrastructure would be developed by 2015, the additional 
new infrastructure needed to compensate for retired OTC generation is feasible, 
though challenging.  This is because significant new facilities outside the state 

                                                      
83 Scenarios Report Appendix A, “Analysis of Transmission Implications of Aged Power Plant Retirement and Replacement,”  
, by Navigant Consulting, Inc., CEC-200-2007-010-AD2-AP 
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would be needed, requiring the cooperation of utilities and regulatory agencies 
across the West, such as through the WECC planning efforts. 

The key recommendation arising from both the Scenarios report and this one is 
that because of the potential threat to reliability, constant re-assessment of 
reliability effects will be required as the policy is developed and enacted.  This 
can be achieved through continued cooperation between the Water Board and the 
state’s energy regulators and industry as the Board’s OTC policy is further 
developed.   

Future Studies 
California Independent System Operator Study, 
Mitigation of Reliance on Old Thermal Generation 
Including Those Using Once-Through Cooling 
Systems 

The CAISO has also embarked on a comprehensive examination of the effect of 
retiring aging and OTC plants in all regions of the state.  The effort includes an 
extensive outreach plan to enlist the aid and support of all facets of the energy 
industry in the state, including the utilities, the CEC, the CPUC, the generators, 
the Water Resources Control Board, and interested individuals and non-
governmental organizations.  The goal of the study is to develop plans that take 
into consideration a variety of scenarios to facilitate retirement and replacement 
of these facilities as well as alternative solutions such as transmission, distributed 
generation, and load management programs.84  Though initially intended to only 
consider the retirement of aging plants, the study was expanded at the urging of 
several participants to include the potential retirement or de-rating of all plants 
using OTC.  The CEC noted in the 2007 IEPR that the CAISO study “must 
address aging facilities owned by the investor-owned and publicly owned utilities 
and carefully consider issues surrounding once-through cooling and restrictions 
on emission credits in Southern California.” 

The CAISO study process has started in earnest by enlisting the support of a very 
broad range of participants in forming study plans tailored to specific areas of the 
state.  The CAISO’s initial study plan states the effort “is primarily a technical 
study to support California policy objectives related to mitigation of reliance on 
aging thermal generator units and those that utilize once-through cooling 
systems. The objective is to identify transmission system and operating reliability 
problems and alternative potential mitigation options which will maintain reliable 
electric grid operations in the future.” 

The CAISO study intends to use similar computer models and assumptions to 
those used in this study, but it will be much more comprehensive, expanding the 

                                                      
84 Mitigation of Reliance on Old Thermal Generation Including Those Using Once-Through Cooling Systems, presentation by Larry Tobias, 
California ISO, September 21, 2007, http://www.caiso.com/1c5e/1c5edff632c50.pdf. 
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number of scenarios into the dozens and examining potential impacts from 
retirement or de-rating of each individual OTC plant.  “A mix of scenarios will 
be developed that will include generator operational restrictions for OTC 
compliance, heat rate penalties and de-rating effects associated with retrofit of 
OTC, retirement/replacement of old thermal generation, development of new 
generation (particularly renewable generation), and related reinforcement of the 
electric transmission system.  It is intended that this will be followed by other 
activities for an economic assessment of mitigation alternatives as well as 
involvement of other WECC members outside of California whose electric 
systems may be impacted depending on the results of the technical study and 
proposed mitigation plans.”85 

The goal of the CAISO study is to supply decision makers with in-depth 
information concerning the effects on electric system reliability from aging and 
OTC plant retirements so that they make appropriate decisions concerning utility 
resource plans.  However, “It is recognized that this technical study activity will 
pro-actively establish only one of many critical decision criteria that are 
considered when recommending a preferred plan and that a final decision, based 
in part on generation procurement costs, will occur following completion of this 
activity and [will] be accomplished through the California Public Utilities 
Commission Resource Adequacy Process and therefore via procurement 
decisions of Load Serving Entities.” 

South Coast Air Quality Management District Rule 
1309.1 Electric Reliability Study 

The South Coast Air Quality Management District (SCAQMD) also recently 
announced its intention to conduct a comprehensive study of future electric 
resource needs in its territory, which includes the bulk of both LADWP’s and 
SCE’s service territories.86  The District is concerned about the ability of future 
power plant developers to obtain sufficient air emissions offset credits to build 
new plants in the region.  The emissions offset credit program was developed by 
the District as a means for power plants to comply with federal and state air 
quality rules that enforce the Clean Air Act, and essentially is a means of 
mitigating air quality impacts of power plant operations.  The offset credits 
available for purchase by power plant developers had recently become so 
expensive that the District became concerned that needed power plants would not 
be built, threatening electric reliability in the area. 

As a stopgap measure, the District in November approved amendments to its 
Rule 1309.1, which governs the process by which power plant operators purchase 
or earn emission offset credits as mitigation of their air quality impacts.  
Specifically, the recent amendments gives temporary access to SCAQMD’s 
Priority Reserve PM10, SOx and CO accounts to new in-district electric 
generating facilities with applications deemed complete between 2005 and 2008, 

                                                      
85 Mitigation of Reliance on Old Thermal Generation Including Those Using Once-Through Cooling Systems Study Plan, Final Draft Version 
4.0, November 14, 2007 
86 SCAQMD territory includes all of Los Angeles, Orange and Riverside Counties plus portions of Imperial and San Bernardino Counties. See 
map at http://www.aqmd.gov/map/MapAQMD1.pdf 
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provided the operators meet all the other rule requirements.87  This special bank 
of credits, developed from facilities that were retired or abandoned, was 
previously only available to public projects, such as sewer treatment facilities. 

Because access to these reserve offset credits is cutoff after 2008, the expected 
effect is that purchasing sufficient emission offset credits to allow replacement or 
repowering of current OTC plants after 2008 could become considerably more 
expensive, perhaps prohibitively so, which could negatively impact electric 
system reliability.88  To assess this potential threat to future reliability, the 
District recently announced a three-year research plan to conduct a multi-phase 
energy resource planning study focusing on the needs in SCAQMD.  The District 
first intends to conduct a comprehensive resource study to assess future 
electricity needs in the area and consider alternatives to the need for future power 
plants, including increased conservation and efficiency measures.89  The District 
expects to award a contract for the study soon and start the study process in early 
2008, finishing about a year later.   

                                                      
87 See http://aqmd.gov/ceqa/documents/2007/aqmd/finalea/1309.1/fpea.pdf 
88 SCAQMD Notice of Decision, August 3, 2007, re. CEQA Compliance for Proposed Amended Rule 1309.1 
89 SCAQMD RFP #P2008-05, Electricity Resource Planning for the South Coast Air Quality Management District 
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Chapter 5 
Conclusions 

This chapter discusses the conclusions that can be drawn from the analyses 
conducted for this study.  These include conclusions related to the likelihood of 
plant closures, retrofits and repowerings, and the resultant effect on electric 
reliability.  Also included is an extended discussion of conclusions related to the 
Board’s internal CEQA-equivalent examination of impacts to public safety and 
the environment that could results from the need to construct and operate 
additional infrastructure as the result of the Board’s decision concerning OTC. 

Likelihood of Plant Closures, Retrofits and 
Repowering 

Though predicting the future operations of any one power plant is speculative at 
best, certain trends are evident that support overall conclusions concerning the 
OTC fleet.  For example, because of recent and expected new power plant 
construction, operation at the older, less-efficient boiler OTC units is likely to 
continue to trend downward in coming years.  The exceptions are a few plants 
located in key reliability areas where transmission constraints limit the ability to 
import power into the area.  The nuclear and new combined-cycle, gas-fired OTC 
plants have run at considerably higher levels than the boiler units, and that trend 
is likely to continue as well. 

Considering all the information presented in this study, it is apparent that some 
present OTC plant owners clearly will have strong incentives to convert their 
cooling systems and remain operational if they are required to eliminate OTC.  
These would include the nuclear units, the newer combined-cycle units, and the 
boiler units that are heavily relied upon for local reliability service, all of which 
have a high likelihood of recovering the cost of the retrofit.  Owners of some 
other older boiler plants will also have strong incentives to repower their plants 
with an alternate cooling method in order to remain competitive in the 
marketplace while complying with the Board’s new policy.  

Regardless of the Board’s pending policy, repowering of present OTC sites is 
favored both in state law and in state policy, giving owners of those sites 
considerable competitive advantage in securing contracts for the output of their 
repowered plants.  OTC plant sites have considerable economic advantages over 
a green-field site, especially the ready availability of natural gas supply and 
transmission interconnection.   
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However, the key factor in a repowering decision will likely be whether the 
owner can secure contracts for the plants output or, in the case of the LADWP 
plants, whether repowering makes economic sense for the municipal utility.  
Also, some existing OTC plant sites have land-use issues that may prevent 
converting the cooling systems, and others in the South Coast Air District may 
find difficulties in the future in obtaining sufficient air emission offset credits to 
allow operation of large, repowered plants.   

Also affecting decisions to repower, convert or retire is whether investment in 
additional transmission improvements to bring more competition to the 
generating sector proves to be cost effective.  The data gathered for this study 
show that by 2015 the Western U.S. could be awash in excess generating 
capacity, perhaps allowing considerably greater capability to import power over 
long distances into the load pockets of California.   

With sufficient investment in the transmission system, this excess capacity could 
potentially compensate for any OTC plant retirements.  The last time the system 
had significant excess generating capacity was in the 1980s.  But the excess 
gradually diminished as load growth absorbed the excess generating capacity, 
and transmission congestion prevented many of the long-distance deals of the 
past.   

The modeling effort conducted for this study concluded that this era could return, 
given sufficient planning and investment in transmission system improvements, 
bringing back the advantages to consumers of having excess generating capacity 
in a highly interconnected grid.  However, this effort would be more than 
challenging, given that much of the improvements would need to occur out of the 
state, beyond the control or jurisdiction of the state’s energy industry.  Therefore, 
barring an extraordinary interstate transmission planning effort, it appears likely 
that the state will continue to rely to some degree on in-area generation, as well 
as power imports from other areas, for the indefinite future.  This need will likely 
provide sufficient incentive to many OTC plant owners to either retrofit their 
present cooling system or repower their units while also installing an alternate 
cooling system.  Others may retire because their owners believe they will not be 
able recover the costs of a retrofit or repower, or because of constraints 
preventing such actions. 

Given the choice to retire or convert, the combined-cycle plants are most likely to 
convert their cooling systems because doing so is relatively inexpensive 
compared to similar sized boiler or nuclear plants. The privately held newer units 
also likely would continue making substantial sales through contracts and the 
day-ahead energy market following system conversion.  LADWP will also have a 
strong incentive to convert the cooling system of its newer plants, if feasible, 
because of their policy of relying on their own generating assets to supply their 
customers, and because they will want to maximize their investments in those 
plants. 

The owners of the nuclear units also have strong financial incentives to convert 
their cooling systems rather than retire, mostly because the nuclear units 
presently supply power that would costs billions per year to purchase elsewhere.   
Their owners have also amortized the costs of the units over their entire projected 
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lifetimes, which extend into the 2020’s, and they may not be able to fully recover 
those costs if the units are retired.  These incentives are apparent in PG&E’s 
willingness to spend up to $700 million now to replace leaky steam generators at 
both Diablo Canyon units in order to extend the life of the units to the end of 
their present NRC license periods (2021 for Unit 1 and 2025 for Unit 2). 

The future need for OTC plants is also highly regional in character.  PG&E, for 
instance, is already planning to eliminate purchases from older, boiler OTC units 
starting in 2012.  But Southern California Edison does not plan to eliminate 
boiler OTC plants from its resource mix until at least 2016, and San Diego Gas & 
Electric plans to rely on at least one OTC plant throughout its planning period (to 
2020).  In fact, because of severe transmission constraints that are likely to 
persist for the indefinite future, SDG&E will continue to rely on essentially all 
the in-area generation it can get, including the South Bay and Encina OTC plants.  
If they are required to stop using OTC, the owners of those plants would seem to 
have strong incentives to repower and/or convert their cooling systems90 or, in 
the case of the South Bay plant, build a new, non-OTC plant nearby that can 
deliver power locally.   

Potential Effect of Closures, Repowering or 
Retrofits on Plant Availability and Resultant Grid 
Reliability  

The modeling effort for this study shows that immediate retirement of all present 
OTC plants would have severe effects on reliability and would require an effort 
no less than the mobilization of the country during World War II to cope with the 
consequences.  But it also showed that a phased-in approach for enacting the 
Board’s new rules could have relatively modest impacts on reliability, and that 
these impacts could be effectively eliminated through proper planning.  The 
modeling also showed that power system costs associated with the Board’s new 
policy could vary widely, depending upon whether any retired OTC units are 
replaced solely by new power plants constructed in the same area, or by out-of-
area generation through an improved transmission system.  Depending on how 
and when the Board’s decision is implemented, and how the energy industry 
responds, costs could vary from around $100 million to $11 billion.  The key 
issues then, as with so many things, are planning and timing. 

The California Energy Commission Staff’s Scenarios study of retiring aging 
plants in Southern California Edison’s territory also predicted moderate to severe 
impacts to reliability from plant retirements.  But it noted that even if all the 
aging OTC plants in SCE territory retired, and none of them repowered, 
reliability could still be maintained through a combination of new or repowered 
plants built in the area plus transmission upgrades, to ensure all areas are reliably 
served.   

                                                      
90 Indeed, the owners of the Encina plant have announced a 540 MW repower project at the present site using dry 
cooling. 
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However, the main conclusion of both that study and this one is that to ensure 
that reliability is maintained the industry must have sufficient time to plan for 
any future unit retirement or derating.  The current, generally accepted planning 
time for a new major power plant is five years, and for a new major transmission 
line is seven years.  Repowered plants may take somewhat less time to plan and 
construct, and almost all the transmission upgrades identified in the modeling 
efforts of this study can be accomplished in considerably less time, including 
those in Southern California needed to compensate for the retirement of all aging 
OTC units there. 

Therefore, because the future of the OTC fleet will likely consist of a mixture of 
retired, repowered and retrofitted plants, and because predicting the future of any 
one plant is speculative at best, the key point in maintaining electric reliability in 
the future will be to allow sufficient time to plan and implement actions that will 
compensate for any retirement or derating associated with the Board’s policy.  
Given this flexibility in the process, the Board’s policy would not likely create 
significant impacts to electric system reliability in California. 

Potential Actions or Methods to Reduce 
Environmental Impacts Related to the Board’s 
Pending OTC Decision 

Though the Board’s pending OTC policy is exempt from the California 
Environmental Quality Act (CEQA), the Board conducts its own CEQA-
equivalent investigation of potential impacts to public safety and the environment 
caused by its policy decisions.  To support that investigation this study also 
considers whether the policy would create an impact to public services as defined 
by CEQA, as well as potential mitigation that could reduce that impact, perhaps 
to less than significant levels.   

The CEQA Process  
If it were subject to CEQA, the first step in determining whether the Board’s 
decision would result in a significant impact to public services would be to 
determine the scope of the review conducted to make that decision.  The scoping 
effort would be used to determine the appropriate document for the review, such 
as an Environmental Impact Report or a Negative Declaration under CEQA.  The 
type of document prepared also sets the level of detail of the review.  

Because the likely range of future decisions and facilities under the Board’s 
proposed policy are generically predictable, but the specifics not yet known, the 
most appropriate approach to evaluating future impacts under CEQA would be to 
rely on a programmatic impact approach.  This approach is also appropriate 
because the Board would have no control or jurisdiction over any infrastructure 
that may be constructed as the result of its decision. 
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A Program EIR is appropriate when an agency is considering adopting a policy, 
plan, regulatory program or other series of related action.  Program EIRs 
generally analyze broad environmental effects of the program with the 
acknowledgment that site-specific environmental review would be required for 
particular components of the program when those specific activities are proposed 
for implementation.  Program EIRs can enable the lead agency to consider broad 
policy alternatives and programmatic mitigation measures at an early stage when 
the agency has greater flexibility to deal with them.91   

In developing a Program EIR, the Lead Agency should try to anticipate likely 
future scenarios that could ultimately develop under the program, evaluating 
more than one possible set of future outcomes in equal levels of detail.  In 
essence, this study and its related modeling effort accomplishes the purposes of a 
programmatic evaluation of potential impacts to electric system reliability.  The 
modeling effort examined a wide range of potential plant retirements or 
deratings, producing estimates of the new infrastructure that would be needed to 
maintain system reliability.   

Significance and Feasibility 
As part of its investigation, the Board considers the effect that project may have 
on the provision of public services, including delivery of electricity to affected 
ratepayers.  However, CEQA and the Board’s CEQA-equivalent process are not 
specific as to how the Board would determine whether the effect would rise to 
the level of “significant impact,” nor to whether specific actions taken to mitigate 
that impact would be considered “feasible.”  Feasible is defined in CEQA as 
"capable of being accomplished in a successful manner within a reasonable 
period of time, taking into account economic, environmental, legal, social, and 
technological factors."  CEQA is generally not specific about what would 
constitute a “significant impact” to Utilities and Public Services in this case, but 
the Water Board’s internal standard for significance asks: “Will the proposal 
result in a need for new systems, or substantial alterations to the following 
utilities: a. Power or natural gas….”   

To assist in determining significance, this study compares the effects of its 
proposed policy against a “no-project” baseline, in which the OTC policy is not 
changed.  The modeling effort for this study shows the differences in costs for 
the various scenarios examined in comparison to a baseline that assumes no OTC 
plants are retired.  It is important to note, however, that other policies also affect 
the viability of future operations at present OTC plants, including the CEC’s 
policy seeking an “orderly retirement” of aging OTC units by 2012, as well as 
the policies governing dispatch of power plants in general.92  Sufficient evidence 
exists to conclude that many of the present aging boiler OTC units could retire in 
coming years, regardless of any change in OTC policy, because of state policy 
encouraging such retirement, and because of their inability to compete with 

                                                      
91 CEQA Guidelines Sec. 15168 
92 California’s control area operators have long had a policy of “economic dispatch,” under which more-efficient (lower cost) power plants are 
used before less-efficient (higher cost) plants, which also generally results in the lowest-possible overall air emissions from the power sector.  
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lower-cost options.  Adding the costs associated with cooling system conversion 
could tilt these plants even closer to retirement, possibly creating threats to 
electric system reliability if a sufficient amount of new infrastructure is not 
developed in time to compensate for any retirements.  

 Whether that need for new infrastructure would result in a significant impact to 
public services, according to CEQA, is a completely different issue, but in this 
case, it would be unnecessary for the Board to make such a determination.  
Because the appropriate CEQA review for this project, were it not exempt, would 
be a Program EIR, and because the development of the infrastructure discussed 
above is beyond the control or jurisdiction of the lead agency, the lead agency 
need not determine whether its policy would create a significant indirect impact, 
nor determine whether any mitigation of such an impact would be feasible.  
Rather, the lead agency would be required to discuss the potential environmental 
impacts of the future infrastructure development, and the likely mitigation 
measures that would apply, in a general way.  This general discussion, found 
below, would be required even if the policy would create the need just one new 
power plant or transmission project. 

Environmental Impacts from Infrastructure 
Development 

The modeling results detailed in Chapter 4 show that both the amount and the 
timing of needed new infrastructure could vary widely, depending on how the 
Board’s OTC policy is enacted.  The potential impacts to public safety and the 
environment caused by the Board’s policy, as defined by CEQA, would be 
directly related to the physical effects of the construction and operation of the 
otherwise unneeded infrastructure. 

These physical effects would be examined in the environmental reviews of each 
related project conducted by the applicable jurisdictions in the state.  Jurisdiction 
over the review and approval of these projects varies depending upon the nature 
of the project.  The California Energy Commission (CEC) has sole jurisdiction 
over all applications to construct thermal power plants93 of 50 MW or larger in 
the state.  The Federal Energy Regulatory Commission (FERC) has authority 
over all hydroelectric power plants, the Nuclear Regulatory Commission (NRC) 
has authority over all nuclear plants, and the applicable local jurisdiction 
(typically a city or county government) has jurisdiction over all other power 
plants not subject to CEC, NRC or FERC jurisdiction.  Cooling system 
conversions would likely be the jurisdiction of the authority that either approved 
or would have approved the original plant.94  Transmission lines built by 
regulated utilities in California are generally under the jurisdiction of the 
California Public Utilities Commission (CPUC), though lines constructed in 
relation to the development of a new power plant are often approved by the same 
agency approving the power plant. 

                                                      
93 Thermal plants are those that use heat as the primary source of energy, which include the burning of any fuel, geothermal energy, and solar 
thermal energy. 
94 Many OTC plants were constructed prior to such construction and operation being regulated. 



OTC Reliability Study   
61 

April 2008

J&S 00744.07
 

The physical impacts of power plant construction and operation typically include 
effects on air quality, water quality, noise, visual resources, land use and 
biological resources, among others.  Cooling system conversion can create air 
quality impacts due to drift from the cooling towers, and water quality impacts 
from the need to recycle or dispose of the concentrated minerals, etc., that remain 
in the cooling system as water is evaporated.95  Transmission line projects also 
create effects in all these areas, though they do not have ongoing noise or air 
quality effects and seldom result in permanent effects to water quality.96  A key 
difference between the two types of projects is that all power plants have similar 
characteristics for their sites, designs, and impacts, whereas transmission projects 
vary widely, from minor projects such as replacing a substation, to major projects 
involving new corridors through hundreds of miles of sensitive habitats and 
scenic resources.   

The air quality impacts of power plants are mitigated generally by obtaining air 
emission offset credits under programs overseen by the various Air Quality 
Management Districts and Air Pollution Control Districts in the state.  Other 
impacts, for power plants, cooling system conversions or transmission lines, are 
mitigated by actions that either avoid, eliminate or reduce the impact to less than 
significant levels, or compensate for the impact in some way.97   

Importantly, other than some land use impacts involving zoning designations, the 
CEC has not approved a power project in the last 7 years, at least,98 that would 
result in a significant, unavoidable (unmitigated) impact to public safety or the 
environment.  The Commission conducts a CEQA-equivalent examination of 
impacts from a project, and then mandates mitigation measures, called 
“Conditions of Certification,” that avoid, eliminate or reduce any predicted 
significant impact to less than significant levels.  Recent orders approving 
Applications for Certification for construction and operation of large gas-fired 
power plants typically used this language: “The Conditions of Certification also 
assure that the project will neither result in, nor contribute substantially to, any 
significant direct, indirect, or cumulative adverse environmental impacts.”99  This 
included many projects that use wet cooling, indicating that the conversion of 
cooling systems, with appropriate mitigation and best management practices, is 
not likely to result in permanent, unavoidable impacts to public safety or the 
environment. 

Large transmission projects, on the other hand, often are approved even though 
they will have significant, unavoidable impacts, especially those traversing 
National Park or National Forest Lands, which are highly valued for their scenic 
resources.  These projects can involve construction of hundreds or even 

                                                      
95 Approximately 1-3 percent of the water in wet cooling systems is lost to evaporation on a given day, requiring occasional re-filling of the 
system from a makeup source. As water is evaporated, minerals become more concentrated, requiring occasional “blow-downs” where water is 
added to the system, then the system is drained, and the process repeated until concentrations are acceptable. These blow-downs create hazardous 
waste that must be recycled or disposed of in landfills. 
96 Most transmission projects, such as reconductorings and substation improvements, are exempt from CEQA and are instead guided by a set of 
Best Management Practices.  
97 Recent environmental reviews of power plants and associated transmission line projects can be found through the links on the CEC’s Siting 
Division website at http://www.energy.ca.gov/sitingcases/all_projects.html.  
The CPUC’s CEQA review of current transmission line project can be found at:  
http://www.cpuc.ca.gov/PUC/energy/electric/Environment/Current+Projects/  
98 Investigation into this topic was limited to the period 2000-2007. 
99 See CEC-800-2005-003, Order Approving Roseville Energy Project, April 2005, for example. 
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thousands of new towers in rough and sensitive terrain, creating air quality and 
biological resource impacts during construction and permanent visual resource 
impacts once completed.  The lead agencies for these project approvals balance 
these unavoidable impacts with the public benefit that transmission line projects 
provide, including for example the ability to import power into areas that are in 
violation of state or federal air quality standards and thus avoid local emissions 
into an already polluted air basin.   

However, the vast majority of transmission projects discussed in this study in 
relation to OTC plant retirements are relatively minor, consisting of replacing 
existing lines or equipment, or adding equipment to existing substations.  These 
types of projects are generally exempt from CEQA, and the approvals of minor 
projects that are not exempt from CEQA seldom, if ever, include the override of 
significant, unavoidable impacts.  All but a handful of the transmission upgrades 
identified in this report as mitigation for the retirement of all OTC plants would 
fall under the category of minor projects, and the vast majority of those would be 
categorically exempt from CEQA review. 

All the infrastructure that would be constructed as a result of the Board’s OTC 
decision would be subject to the jurisdictions described above for review and 
approval.  All would be subject to regulatory approval and those not categorically 
exempt would be subject to CEQA review at least.100  All interested parties 
would be able to participate in the environmental and public safety review of 
each power plant and major transmission project.  Because of these approval 
processes, and considering that few transmission and power plant projects result 
in permanent, unmitigated impacts to public safety and the environment, the 
infrastructure projects that may be built as a result Board’s pending OTC 
decision are not likely to lead to significant, on-going cumulative impacts.101  The 
impacts that are likely to occur would be similar to those that are likely to occur 
in absence of a change in OTC policy, and effective planning could reduce or 
even eliminate those impacts. 

 

Potential Actions that Could Reduce Impacts from 
OTC Plant Retirements or Deratings 

As discussed above, the key factor for ensuring that electric system reliability 
standards are maintained following enactment of the Board’s pending OTC 
policy is timing.  Maintaining the current level of reliability requires that the 
state’s energy industry have sufficient time to plan and enact actions to 
compensate for any plant retirement or derating.  The modeling effort for this 
study and others show clearly that a phased-in approach for enactment of the new 
policy will greatly reduce the potential threats to electric system reliability that 
could otherwise result. 

                                                      
100 Some projects that involve federal lands are subject to review and approval by the applicable federal agency under the National Environmental 
Policy Act (NEPA).  Joint NEPA/CEQA investigations are often conducted for projects involving both state and federal lands. 
101 One area of concern is cumulative land use impacts if, for instance, replacing retired OTC plants in the LA Basin resulted in numerous 
replacement projects that are incompatible with zoning designations or with surrounding land uses. 
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However, the energy industry also has the opportunity now to take actions that 
would significantly reduce or even eliminate reliance on OTC plant generation to 
maintain reliability standards, and therefore greatly reduce the potential 
reliability effects and indirect environmental impacts of the Board’s pending 
decision.  These include effective planning and implementation of transmission 
projects allowing increased imports of power from outside the populated areas of 
the state, accelerated conservation and efficiency programs, and removal of 
roadblocks allowing rapid development and implementation of renewable power 
resources. 

As shown in the CEC Staff’s Scenarios study, the effects on system reliability of 
OTC plant retirements would be significantly reduced if the state’s utilities are 
able to significantly accelerate enactment of effective conservation, efficiency 
and load-management programs, which collectively are referred to as “demand-
side management” or DSM.  These programs have proven repeatedly that 
effective DSM can permanently reduce on-peak energy demand in every area of 
the state, and continuing and accelerating such programs is a mainstay of energy 
policy at every level.  Similarly, the CEC’s Scenarios study also shows that 
accelerated development of renewable generating resources, and the transmission 
infrastructure needed to bring renewable generation to load centers, would have a 
significant beneficial effect on the need to replace retired or derated OTC plant 
capacity in coming years. 

Enacting policy that accelerates transmission system upgrades, DSM programs 
and renewable energy goals is beyond the control of the Board, however, 
meaning that such efforts as a response to the Board’s pending policy would 
require action by other agencies, and perhaps the Legislature and Governor’s 
office and inter-regional planning efforts, such as through the WECC.  Perhaps 
the most relevant conclusion of this study, therefore, is that continued 
cooperation between the state’s water agencies, energy agencies, utilities, power 
plant owners and non-governmental organizations is vital to maintaining electric 
system reliability standards while achieving water quality goals.  Opportunities to 
continue this cooperation include the CAISO’s current study of the effect of 
aging and OTC plant retirement, as well as its comprehensive transmission 
planning process, and the CEC’s ongoing investigation of OTC issues. 
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